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(bleaching) of chlorophyll In sunlight (Currier, 1951; Kauss and
Hutchinson, 1975).  The bleaching effect is undoubtedly responsible
for the reduced photosynthesis observed in some species, e.g., in
the giant kelp (Macrocystis pyrifera) following exposure to 10 rag/liter
toluene (North jet: _al., 1959)*  Toluene also disrupts the internal
morphology of the green alga Chlamydoiiionas reinhardi (Howell and
Walker, 1972) and attacks the cytoplasralc membrane of the fungus
Saccharomyces cerevisiae (Vas, 1953).

Lerner et^ aL_. (1978) established that toluene induces the
formation of "pores" in plant cell membranes.  They showed that
such pores in the cell membranes of roots of a shrub (Atriplex
numnularia) were 0.5 to 0.7 nm in radius since sugars, amino
acids, and short chain organic acids could diffuse relatively
freely through them, whereas NAD could not.

The phytotoxic effects of toluene, xylene, and probably
other alkyl benzenes are thought to result from a biophysical
rather than a biochemical action.  As a result of their studies
with a green alga (Chlorella vulgaris), Kauss and Hutchinson
(1975) suggested that the alkyl benzenes act as structurally
nonspecific physical toxicants that exert equitoxic effects when
there is thermodynamic equilibrium between the intracellular and
extracellular phases (Ferguson, 1939).  Thus, the toxicity to
Chlorella vulgaris of benzene, toluene, and xylene increases with
decreasing aqueous solubility, and equitoxic effects are observed
when the compounds are present at the same relative saturation (an
approximate measure of thermodynamic activity).  If this is true,
alkyl benzenes such as ethylbenzene, cumene, and styrene can be
expected to have equal or somewhat greater phytotoxicities than do
toluene and xylene.

EFFECTS OF ALKYL BENZENES ON INSECTS

Host aromatic hydrocarbons with low boiling points are toxic
to a variety of insect species that are exposed to a vapor or via
direct contact.  Moore (1917) reported that toluene arid xylene,
when added to 1-liter flasks in concentrations of 10 to 15 mg or 5
to 10 mg, respectively, were lethal to houseflies (Musca domestica).
These materials are also toxic to the blowfly (Lucilia sericata),
the German cockroach (Blatella germanica), and the Colorado potato
beetle (Leptinotarsa decemlineata).  Xylene is toxic to the American
cockroach (Periplaneta americana) following injection (Munson and
Yeager, 1945).  Topical (contact) application of only 0.2 Ul xylene
to the ventral abdomen of 3-day-old houseflies caused immediate
knockdown of the insect and violent tremors.  One hundred percent
mortality was recorded 24 hr after treatment (Kocher and Ascher,
1954).  When 0.4 Ul of toluene was applied, the investigators re-